TpenupoBounas padora Ne3d mo XUMUN
11 xaacc
2 1anBapsa 2022 roga
BapuantXHM2110303

Bremmongena: ®H10O KJ1acc

HHcTpyKIUs M0 BBHINOJIHEHHIO PA00OTHI

Pabota 1mo XMMHUH COCTOUT U3 ABYX YacTell, BKIIOYAIOMNX B ce0s1 34 3a1aHus.
Yacte 1 comepxut 28 3a1aHUil ¢ KpaTKUM OTBETOM, YacTh 2 COAEPKUT 6 3aJJaHUIl
C pa3BEPHYTHIM OTBETOM.

Ha Bemonaenne pabotsr otBoguTcA 3,5 gaca (210 MuHyT).

OTBeTOM K 3aJaHHsAM dYacTu | SBISETCS IOCIEIOBAaTENbHOCTh IUdp win
gucio. OTBeTH K 3afaHmsaM dactu 2 (29-34) BmodaroT B ceds moJpoOHoe
OIICAaHHE BCETro X0Ja BBIIIOJHEHNUA 3a/jaHusA. Ha oT/1enbHOM ICTE YKa)KUTE HOMEpP
3aJIaHUA U 3aIUIIUTE €ro MOJHOE PEIIECHHE.

OTBeTHl 3alHCBHIBAIOTCA SAPKUMHU YEPHBIMH dYepHIIaMH. Jlomyckaercs
HCIIOJIb30BAaHUE TeIEBOI WM KATMJUISIPHON PYyYKH.

IIpu BBIIONHEHHH 3aJaHHII MOXKHO IIOJIB30BAaThCS YEPHOBHKOM. 3alHCH
B YePHOBHKE He YUYHTHLIBAIOTCS MPH OIleHHBAHUH PA0OTHI.

IIpu BemomHeHnu paboTel ucnonp3yiite Ilepuomuyeckyro cucremy
xuMmadeckux aneMeHToB J[.11. MenaeneeBa, TaOmMIly pacTBOPHMOCTH COJIEH,
KHCJIOT U OCHOBAaHHII B BOJIE, 3NIEKTPOXUMHYECKHUH Pl HAIIPSDKEHUH METAJIIOB.

JUIst BEIMUCIEHHUIT HCIIOIB3YUTE HENIPOTPaMMUPYEMBII KAIIBKYJIATOP.

Bannel, momydeHnele Bamu 3a BBINOJHEHHBIE 33JlaHHSA, CYMMHPYIOTCH.
ITocTapaiiTech BBIIOTHUTH KaK MOXKHO OOJbIlle 3aJJaHHi U HaOpaTh HaHOOIbIIee
KOJIMYEeCTBO OaJIOB.

Kenaem ycnexa!
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Xumus. 11 xrace. Bapuant X112110303 %

Yacte 1

Omeemom Kk 3adanuam 1-25 aenaemcsa nociedosamenvHocms yupp. Omeem
3anuuiume 6 noie omeema 6 mexcme paoomolt. IlocnedosamensHocms yugp
3anucviéaiime 0e3 npoodenos, 3anAMvIX U OPY2UX OONOTHUMETLHBIX CUMEO06.
Iugppvr 6 omeemax na 3aoanua 7, 8, 10, 14, 15, 19, 20, 22, 23, 24, 25 mozym
HO6MOPAMbCA.

JUIss BbIONMHEHHA 3aJlaHuil 1-3 HCHONB3yHTE CIEAYIONMHUN PAJ XHMHYECKUX
3JIEMEHTOB:
1)K,2)Cl,3)L1,4)Be,5)P
OTtBeToM B 3aj1aHusX 1-3 sBIsSeTCA MOCIEI0OBATEIHEHOCTE UMD, MO KOTOPHIMHU
YKa3aHbl XUMHUYECKHE JIEMEHTH] B JAHHOM PAIY.

VYV KakuX U3 yKa3aHHBIX 3JIEMEHTOB POBHO TPETh OT OOIIEro YHCla 3JIE€KTPOHOB
HAXOJIUTCS Ha BHENIHEM YPOBHE (B OCHOBHOM COCTOSIHUU)?
3anummmTe HoMepa BEIOPAHHBIX IEMEHTOB B MOPSIKE BO3PACTAHU.

OT1BeT:

N3 ykazaHHOTO pfAja BBIOEPUTE TpH MeTawia. PacmomokuTe HX B IOpPSIKE
YMEHBIIIEHHS pajuyca aToMa.

3anummTe B IIOJIe OTBETa HOMepa BBIOPDAHHBIX JJIEMEHTOB B  HYXKHOIT
[IOCJIE0BATEIHHOCTU.

OT1BeT:

s YKa3aHHOT'O psiaaa BBI6epHTe ABa JJICMCHTA, KOTOPBIC B COCIHMHCHHAX MOTYT
HpOHBHHTBCTGHGHBOKHCHGHHH+3.
3anuImTe B II0JIe OTBETA HOMEpa BBI6paHHBIX 3JICMCHTOB B IIOPAAKEC BO3paCcTaHHA.

OT1BeT:

CKOJBKO BCEro 3IE€KTPOHOB YYacTBYIOT B OOpa30BaHUN XHUMHYECKHX CBS3el
B Mostekyite H,O u B none H;O™ 3amummre 1Ba BEIOpaHHBIX OTBETA B IOPSIKE
BO3pacTaHUs.

1) 0
2) 2
3) 4
4) 6
5) 8

OT1BeT:
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Xumus. 11 xrace. Bapuant X112110303 3

Cpenn mpemoXeHHBIX (OPMYJT BEIIECTB, PACIIOJIOXKEHHBIX B MPOHYMEPOBAHHBIX
sdeiikax, Beioepute GopMyisl: A) KHCIOTHOro okcuia; b) mémoun; B) aBoitHOM
COJIN.

1 2 3
Fe(OH); SO CaS0,-2H,0
4 5 6
KCI’(SOJ,); 1 2H20 (NH4)2CI'207 Ba(OH)z
7 8 9
Fe3 04 BeO KC103

3anumnmTe B T36J'IHI_[y HOMECpa AYCCK, B KOTOPLIX PACIIOJIOXKCHLI BCHIICCTBA, IO
COOTBCTCTBYIOIIINMH 6yKBaMH.

A|b|B

OT1BeT:

B nByx Kon0ax HaxoJwics pacTBOp KapOoHaTa Kaumsi. B mepByro koia0y qo0aBmim
pacTBOp BemecTBa X, a BO BTOPYKO — pacTBOp BemlecTBa Y. B oOemx kombax
BBITIAN OCAJIOK, HO B TIEPBOH KOJIO€ TaK)Ke BBIISIIIICS Ta3.

W3 mpemnoxeHHOTo TIepedHs BHIOEpUTE BemecTBa X H Y, KOTOpPhIE MOTYT
BCTYIIATh B OIMCAHHBIE PEAKITUH.

1) BaSO,
2) CuSO,
3) HNO;
4) AgNO;
5) NH;

3anummTe B TaOIUIly HOMEpa BBIOPAHHBIX BEIIECTB IOJ COOTBETCTBYIOIIHMH
OyKBaMH.

X b

OT1BeT:
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Xumus. 11 xrace. Bapuant X112110303 4

YcTaHOBHTE COOTBETCTBHE MEXK/Y BEIIECTBOM U peareHTaMH, C KaXKJIbIM U3
KOTOPBIX 3TO BEMIECTBO MOJXKET B3aUMOJEHCTBOBAaTh: K KaXJI0H IO3UIUH,
0003HaYeHHOI OYKBOH, MOJ0EPUTE COOTBETCTBYIONIYIO MO3HUITNI0, 0003HAYCHHYIO

rudpoii.

BEIECTBO PEATEHTEI
A) Ca 1) KOH, Pb(NO3),, O,
B) NH; 2) CL, H,0,S
B) .S 3) CO,, H,, Na,SOy,
I') FeCl; 4) AgNOs, KOH, Cu

5) HCL, Cu(OH),, O,

3anummmTe B TaOIUIy BIOpaHHBIE MU PHI 10T COOTBETCTBYIOIINMHU OyKBaMU.

A|b|B|T

OT1BeT:

YcTaHOBHTE COOTBETCTBHE MEXJIY HCXOJHBIMH BEIIECTBAMHU, BCTYHAIOIIUMHU
B PEaKINI0, U TPOIYKTaMH, KOTOphle OOpa3ylOTCs NHPHU B3aUMOJACHCTBUH STHX
BEIECTB: K KaXJOH mo3unuu, o0o3HadeHHOU OykBoli, mojdepure COOTBETCT-
BYIOIIYIO ITO3UITHIO, 0003HAYECHHYIO ITUDPOIA.

HNCXO/IHBIE BEIITECTBA [MPOJAYKTHI PEAKITIN
A) CI’203 + NaOH + Hzo 1) NagCrO4 + Hzo
b) Cr;O;3 + NaOH (cruiaBnenue) 2) Cr2S3 +NaCl + NaOH
B) Cr,0; + NaOH + H,0, 3) NaCrO, + H,O
F) CI’C13 =+ NagS + Hzo 4) Na3[Cr(OH)6]

5) NEQCI’;Oj & Hzo
6) Cr(OH); + NaCl + H,S

3anummTe B TaOIUIly BBIOpaHHBIE HUQPHI IO COOTBETCTBYIOIMINMMH OYKBaMU.

A|b|B|T

OT1BeT:
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3agaHa cieayromas cxeMa IIpeBpaIieHuil BEIEeCTB:

x KOH x50, Y1, K,S
OHpeI[eJIHTe, KaKHeE H3 yKa3aHHBIX BCIUICCTB ABJIIAIOTCA BEIIICCTBAMH X H Y
1) C
2) CO,
3) SO,
4) H.S
5) KHSO,

3anummTe B TaOIUIly HOMEpa BBIOPAHHBIX BEIIECTB IOJ COOTBETCTBYIOIIHMH
OyKBaMH.

X Y

OT1BeT:

YCcTaHOBUTE COOTBETCTBHE MEXIYy Ha3BaHHEM BEIIECTBA W KJIACCOM/TPYIIION
OpPTaHHYECKNX COEJIMHEHHI, K KOTOPOMY(-Oi) 3TO BENIECTBO IPHHAJJICKUT:
K KOKI0I1 Tmo3umuu, 0003HaueHHOIl OyKBOH, NOJ0EpUTE COOTBETCTBYIOIIYIO
IIO3UITHI0, 0003HAYECHHYIO ITH(POIL.

KIIACC/TPVYIIIIA OPTAHUYECKUX

EASBRHIE COEJIJMHEHUIT
A) meTmwi¢eHIWIOBRIH >dup 1) coupter
b) stunOyrupat 2) cI0XHBIE 3PUPHI
B) nentananon-2.4 3) KeTOHHI

4) mpocTsie 3PUpsI

3anummmTe B TaOIUIy BIOpaHHBIE U(PHI 10T COOTBETCTBYIONINMHU OyKBaMU.
A|b |B

OT1BeT:

13 MMPpCAIOKCHHOI'O IICPCYHA BBI6epHTe ABC ITapbl H30MCPOB.

1) meHTaH U MUKJIOIEHTaH

2) rekcaH u 2,3-AUMeTIIIOYTaH

3) ¢denon 1 OSH3WIOBKIL CITHPT

4) yKcycHas KHCIIOTa U METHI(HOPMHUAT
5) MeTWIaMHH U JUMeTHJIaMUH

3anumnmTe HOMCpa BBI6paHHBIX OTBCTOB B ITOPAIKEC BO3pPACTaAHHA.

OT1BeT:
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W3 mpemnoxxeHHOTO IepedHs BBIOEpUTE Bce BEIECTBA, MPH B3aHMOJACHCTBUU
KOTOPBIX C BOJOI B COOTBETCTBYIONIUX YCIOBUAX 00pa3yeTcss YKCYCHBIH allbIeTU/I.

1) CH,

2) CH;CN

3) CH;CHCL

4) CH;CCl;

5) CH;C(O)OCH=CH,

3anumnmTe HOMCpa BBI6paHHBIX OTBCTOB.

OT1BeT:

% k! MPpCIJIOKCHHOT'O IICpCUHA BBI6epHTe ABa BCIICCTBA, KOTOPLIC HE€ BCTYIIAIOT
B pCaKIUIO T'HApOJIn3a.

1) runmnamaHuH

2) dennmanannH

3) nemwmoio3a

4) ne3okcHupudo3a

5) TpUITaNmEMHUTAT TIIUIIEPUHA

3anumnmTe HOMCpa BBI6paHHBIX OTBCTOB.

OT1BeT:

YCTaHOBUTE COOTBETCTBHE MEXKJY CXE€MON peakIuu ¢ BEIIECTBOM X,
IPUHUMAIOIIM B HEH ydJacTHe: K KaXKJIOH MO3HITNH, 0003Ha4YeHHOU OYKBOIi,
IIO0EPUTE COOTBETCTBYIONIYIO MO3UITIIO, 0003HAYSHHYIO IU(POIA.

CXEMA PEAKITUN BEII[ECTBO X
A) x _KMnO,, HOxon) | yocy,cH,on D Cole
B) L 2) CH,
ch. QL 3) CH,C=CH

4) CH,CH=CH,
B) x KMo, B30, | cacoon+co,  5) CellsCH;

- 6) CeHsCH=CH,
I) x H0H CH3;CH(OH)CH3 )

3anummTe B TaOIUIy BIOpaHHBIE MU(PHI 10T COOTBETCTBYIOIIUMHU OYKBaMU.

A|b|B|T

OT1BeT:
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YcTaHOBHTE COOTBETCTBUE MEXY pPEarupyIOIUMHI BEIIECTBAMU U OPTraHUYECKUM
IPOYKTOM, KOTOPBIH oOpa3yeTcs MpU UX B3aUMOJEHCTBUU: K KaXKJOH IO3UIUU,
0003Ha4YEeHHOI OYKBOH, MOJOEPHTE COOTBETCTBYIONIYIO MO3HUINI0, 0003HAUCHHYIO

rudpoii.

I[TPOAYKT
PEATHPVYIOIINE BEIIIECTBA B3AVIMO IlEﬁCTBHH
A) aneToH U HOJI B IMEJIOYHOH cpejie 1) CICH,CH.Cl

b) stunenrmmkons u neHTaxiopusa gocdopa 2) CHI;
B) denon u pazdaBiaeHHas a30THas KHCIIOTa 3) CH;CH,CH(Br)COOH
I') OyrtanoBas kucinota u 6pom B nipucyrctBun  4) CH3;CH(Br)CH,COOH
docdopa 5) OH
NO,

6) OH

O,N NO,

3anummmTe B TaOIUIy BIOpaHHBIE MU(PHI 10T COOTBETCTBYIOIIMMHU OyKBaMU.
A|b|B|T

OT1BeT:

3agaHa cieayromas cxema IIpeBpanieHuil BEIEeCTB:
05 PACL.. GICl,

X s CHjGHD —POSHLGILOH .
Ol—lpeﬂeHHTe, KaKHE 13 YK333HHBIX BCIICCTB ABJIIAIOTCA BCIIICCTBAMH X it Y
1) CH,

2) C:H,
3) CoH,
4) 0O

— ]

5) CH;COOCH3

3anummTe B TaOIHIly HOMEpa BBIOPAHHBIX BEIIECTB IOJ COOTBETCTBYIOIIHMH
OyKBaMH.

X Y

OT1BeT:
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W3 mpemIoXeHHOTO TIIepedHs BHIOEpUTE BCe pEAKIUU SIUMHHHPOBAaHUSA
(oTmenIeHH).

1) HarpeBaHme IIpomaHojia ¢ KOHIIEHTPHPOBAHHOI CEpHOI KHCIOTOM

2) HarpeBaHHe OeH30J1a C KOHIICHTPHPOBAHHON CepHON KHUCIIOTON

3) HarpeBanme l,2-TuXI0p3TaHa ¢ MarHueM

4) B3amMmojeiicTre 1,2-TUXIIOp3TaHa CO CITUPTOBEIM PACTBOPOM ITETOUN
5) B3aunMojelcTBHE METUJIAIIETaTa C BOJHBIM PACTBOPOM IEIOUN

3anumnmTe HOMCpa BBI6paHHBIX OTBCTOB.

OT1BeT:

Ykaxure Bce (baKTOpBI, OT KOTOPBIX 3aBHCHT CKOPOCTL PCAKIIHMH IIOPOIIKa
AHOKCHIA MapraHna C KOHHGHTPHPOB&HHOﬁ COJISTHON KHUCJIOTOM.

1) naBneHue XJ0pa HaJl pacCTBOPOM
2) ¢dopma peaKkITHOHHOTO cocyjia
3) pH B pacTBOpe KHCIIOTHI

4) creneHb U3METbUCHUS ITOPOIIIKA
5) Temrmeparypa

3anumnmTe HOMCpa BBI6paHHBIX OTBCTOB.

OT1BeT:

VYcTaHOBUTE COOTBETCTBHE MEXY YPaBHEHHEM pPEaKIIMU U CBOMCTBOM, KOTOpOE
OpOSIBISIET JJIEMEHT MapraHell B O3TOH peaknuu: K KakJIoH IIO3UIUH,
0003HaYEeHHOIT OYKBOI1, TOJJOEPUTE COOTBETCTBYIONIYIO IMO3UIHIO, 0003HAUYCHHYIO
rudpoii.

YPABHEHUE PEAKIINU CBOMCTBO MAPT AHITA
A) 3Mn + 8HNO; = 3Mn(NOs3), +2NO +4H,0 1) sBIAETCS OKHCIUTEIEM
b) 2KMnO, + H,SO4 = Mn;07 + K;SO4 + H O 2) sBIAETCS BOCCTaHOBUTEIEM

B) 3K;MnO, + 2H,0 = 3) SBIAETCA U OKUCIUTEIEM,
= 2KMnO,4 + MnO; + 4KOH 1 BOCCTAaHOBUTEIIEM

4) He U3MEHSET CTEICHb
OKHUCIICHUS

3anummuTe B TaOIUIy BIOpaHHBIE U PHI 10T COOTBETCTBYIOIINMHU OyKBaMU.
A|b |B

OT1BeT:
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VYcTaHOBUTE COOTBETCTBHE MEXAY BEIIECTBOM U BO3MOXHBIM CIIOCOOOM €ro
NOJIY4eHUs IIYTEM >JIEKTpon3a: K KXol Mo3uluu, 0003HadYeHHON OYKBOI,
1o 10epuTe COOTBETCTBYIONIYIO TO3UITHIO, 0003HAYEHHYIO ITUPOIi.

BEHIECTBO I[TOJIYYEHUE SJIEKTPOJIN30M
A) F, 1) pacmmasa KOH
b) K 2) ropsaero BogHoro pactsopa KCI
B) KClO; 3) BoaHoro pactBopa NaF

4) pacmiaBa NaF

3anummTe B TaOIUIy BIOpaHHBIE MU PHI 10T COOTBETCTBYIOIINMHU O YKBaMU.
A|b |B

OT1BeT:

ﬂ.]'L'aI BBIIIOJIHCHHA 3aJaHHA 21 HCHOJ’IB?,yfITe clicaQyromue CIipaBOYHLBIC JaHHEBIC.

KonnenTpamusi (MoJsIpHas, MOJB/JI) TIOKAa3bIBacT OTHOIIECHHE KOJHMYECTBA
pacTBOpEHHOTO BemecTBa (1) K 006éMy pacTBopa (V).

pH («i» am») — BOJOPOJAHBIA IIOKa3aTellb; BEIHMYHHA, KOTOpash OTpa)kaer
KOHIIEHTPAIIHIO HOHOB BOJIOPOJa B paCTBOPE H UCIIONB3YETCS IS XapaKTEPUCTUKU
KHCJIOTHOCTHU CPE/IBI.

IIkana pH BogHBIX pacTBOpPOB
3JIEKTPOJIHTOB

0 12 3 4 5 6 7 8 9 10 11 12 13 14

A | A J
1 1 T 1 I

CHALHO cnabo HCHMTpanwHaa cnabo CHALHO
Kucnaa Kncnasa WeNoYHanA Weno4yHas

21

JlisA BellecTB, IPUBEAEHHBIX B IIEPEYHE, OIIPEAEINTE XapaKTep CPebl UX BOJIHBIX
pPacTBOPOB, UMEIOIHX KoHIeHTpaluo 0.1 Moab/m.

Pacnonoxxure >TH BemecTBa B mOpsAKe Bo3pacTaHus pH BopHoro pacrtBopa.
3anumuTe HoMepa BEIleCTB B IIPaBUIILHOM ITOPSJIKE.

1) NH;
2) NH4CI
3) KCl
4) KoH

OT1BeT:
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YCTaHOBUTE COOTBETCTBHE MEXIY YPaBHEHHEM XHMHYECKOH peakIuu U
HaIPaBICHHEM CMEIICHHUS XUMIYECKOT0 PaBHOBECHS MPH YMEHBIIICHUH JTaBICHIA:
K KaXJOH NO3UINH, OO0O3HAaueHHOHW OYKBOH, MOIOEpPHTE COOTBETCTBYIOIIYIO
IIO3UITHI0, 0003HAYEHHYIO ITH(POIL.

HAIIPABJIEHUE
YPABHEHUE PE il CMEIIEHNA PABHOBECHA
A) NH;(r) + H,O(x) < 1) cMmemaeTcs B HampaBIeHHH

. IIPSAMOI peaKITuu
<2 NH."(p-p) + OH'(p-p) 2) cMelaercs B HalpaBI€HUH

b) PCls(r) <= PCls(r) + Cly(r) oOpaTHoOIl peakuu
B) 3) TpaKTHYECKH HE CMENIaeTCs
Co(tB) + H,O(r) <= CoO(TB) + Hy(1)
) CH,COOH(x) + CH;0H(x) <
<2 CH3COOCHS;(x) + H,O(k)

3anummTe B TaOIUIy BIOpaHHBIE U PHI 10T COOTBETCTBYIOIINMHU OyKBaMU.
A|lb | B |T

OT1BeT:

B peakTope mocTrossHHOTO 00BEMaA CMeIaad a30T U BOJAOPOJ B MOJBHOM
cooTtHommeHuu 1:3. CMech Harpenn u A0OaBWIN KaTaimuzaTop. Uepesz HEKOTOpoe
BpEMS yCTAaHOBHJIOCH PAaBHOBECHE:!

Nz(l") + 3H2(1") <:> 2NH3(1")
Hcnone3ys AaHHBIE TaOMHMIBI, HaiiguTe HCXoAHYI0 KoHmeHTpamuioo H, (X) u
paBHOBecHYIO KoHIIeHTparuoo N, (Y)

BemectBo Na H, NH;

Hcxomaas KOHITEHTpaIus (MOJIb/JT)

PaBHOBecHas KOHITEeHTpaus (MOJIb/JT) 1,2 1,2

1) 0,2 monw/n
2) 0,4 monw/n
3) 1,0 monw/n
4) 1,2 Mmonp/n
5) 2.4 monw/n
6) 3,0 monw/n

3anummTe B TaOIUIly HOMEpa BBIOPAHHBIX BEIIECTB IOJ COOTBETCTBYIOIIHMH
OyKBaMH.

X b4

OT1BeT:
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YCTaHOBUTE COOTBETCTBHE MEKJy PEarHpyIOINUMHU BEIIECTBAMH H IIPHU3HAKOM
pPEaKIIUH, IPOTEKAONMEeH MEXIy HHMH: K KaXKIOH MO3UINU, 0003HAYeHHOU
OyKBOI1, MOI0epHTE COOTBETCTBYIOIIYIO ITIO3UIHIO, 0003HAYECHHYIO ITH(POIi.

PEATUPVIOIINE BEIIECTBA ITPU3HAK PEAKITIN
A) cepoBOJIOPOJ U CEPHUCTASA KUCIIOTA 1) obpazoBaHHE OKpalIEeHHOTO
b) cepHUCTBII ra3 U MOAKUCICHHLIH pacTBOP pacTBopa
[IepMaHTraHaTa Kalus 2) BUJAHUMBIEC IPU3HAKI
B) wox u pacTtBop THOCYIB(aTa HATPHUS peaKknuu OTCYTCTBYIOT
I') docdar xanus u congHas KUCIOTa 3) obecuBeunBaHIe pacTBOpa

4) moMyTHEHHE pacTBOpa
5) BbIIENEHue rasza

3anummTe B TaOIUIy BIOpaHHBIE U PHI 10T COOTBETCTBYIOIINMHU OyKBaMU.

A|b|B|T

OT1BeT:

VYcTaHOBHTE COOTBETCTBHE MEXIYy Ha3BaHHEM IoimuMepa H  (GOpMYJIoil ero
MOHOMEPHOT'O 3B€HA: K KaXJol MO3HWITNU, 0003HAa4YeHHON OyKBOI, IlomgdOepure
COOTBETCTBYIOIIYIO ITO3UIUIO, 0003HAYEHHYIO ITH(POIi.

HA3BAHUE ITIOJINMEPA ®OPMVYIJIA MOHOMEPHOI'O 3BEHA
A) TONMHBHHUIXJIOPHU 1) —CH>-CHCIl-
b) momm>tunentepedTanat 2) —CHCI-CHCIl-
B) OyTaaneHOBEII KaydyK 3) —-CH,CH,0-CO-C¢H4~COO-

4) —CH,-CH=CH-CH,-

3anummuTe B TaOIUIy BIOpaHHBIE U PHI 10T COOTBETCTBYIOIINMHU OyKBaMU.

A|Bb|B

OT1BeT:
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Xumus. 11 xrace. Bapuant X112110303 12

Omeemom K 3a0anuam 26-28 aenaemca uucio. 3anumiume 3mo 4ucjio 6 none
omeema 6 meKcme paoomovl, Co0JIH00AsA NPU IMOM YKAZAHHYIO CHIENEeHb
mouHocmu. EOunuyvt usmepenus puzuueckux eenrudyuH 6 0O1aHKe omeema
YKa3vl6amo He HYHCHO.

IlIpu npoeedernuu pacuémoe 011 écex 31eMeHmM 08, Kpome Xa0pda, UCHOIb3Yilme
3HAYEHUA OMHOCUMENBLHBIX AMOMHBIX MACC, BbLIPANCEHHBIE UETAbIMU YUCTAMU
(Ar(Cl) = 35,5).

26

27

28

B 115 r HachIIeHHOTO IpH ONpEJeIEHHON TeMIepaType pacTBopa KapOoHaTa
Kamus cofiep kurcs 62 r conu. UeMy paBHa pacTBOPUMOCTE KapOOHaTa Kaaus IpH
sToil TeMnepatype (B T cosm Ha 100 r BoasI)?

(3amummTe YUCIIO C TOYHOCTHIO JI0 HENBIX.)

OT1BeT: ) b5

TepMoxuMHYecKoe ypaBHEHNE CTOpaHUs alleTHiIeHa HMeeT BU/T:

2C,H; + 50, =4CO0; + 2H,0(xk) + 2600 xJ]x.
Ckonpko TerwIoThl (B KJ[XK) BBIIETUTCA IIpH CXUTaHUM 5,6 71 (H.y.) aneTmieHa?
(3amuImuTe YHCIIO ¢ TOYHOCTHIO JIO TIENBIX. )

OtgeT: kJDx.

13 cmecu 1 M® yrapsoro rasa m 2 M° Bojgopoja moiydeH 1 kr mertaHona. Yemy
paBeH BhIX0J MeTaHoaa (B %)? OOBEMBI Ta30B JIaHBI IPU HOPMAIbHBIX YCIOBUSX.
(3amummuTe YUCIIO C TOYHOCTHIO JIO HENBIX.)

OT1BeT: %.
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Yacts 2

Jlna 3anucu omeemoé Ha 3a0anus 29-34 ucnonv3yiime uucmuolil 1ucm OymMazu.
3anuuwiume cHauana Homep 3aoanusn (29, 30 u m.o.), a 3amem ezo noopooHoe
peutenue. Omeemut 3anucviéaiime 4émko u pazoopuueo.

Jlitst BeITIostHEHUA 3aaHuil 29 u 30 HCmoNb3yUTe CHEYIOIUN IIEPEYEHb BEIECTB!
ximopuy xpoMa(Ill), runpoxapOoHAT Kamus, HMEPOKCHU] BOJIOPOJa, THAPOKCHI
Kamus, cyiabdaT aMMoHHS, MarHui. J[omycTHMO UCIOJIB30BaHUE BOJIHBIX
pacTBOPOB BENIECTB U BOABI B KAUECTBE CPEJIBI 1JIsI IPOTEKAHUSI peaKITUI.

29

30

31

32

3 MIPCIJIOKCHHOTO IICPCYUYHA BBI6CPHT6 BCIICCTBA, MCIKIY KOTOPBIMH IIPOTCKACT
OKHCIIUTCIIBHO-BOCCTAHOBUTCIIbHAA PCAKIHA, IIPUBOAAINAA K H3MCHCHHIO IIBCTA
pacTBOpa, HO Oe3 06pa30BaHH§I oCaJKa. B oTBeTe 3amnummre YPaBHCHHC PCaKITHH.
CocraBbTe BJIGKTPOHHBIfI 63JIEIHC, YKAXKXKHUTC OKHCJIIUTCIIb H BOCCTAHOBUTCIIb.

% k! MPpCAIOKCHHOI'O IICPCYUHA BBI6epHTe ABa BCHICCTBA, KOTOPBIC BCTYIIAIOT
B pCaKIUuIi0O HOHHOTO 06M6Ha, IIpH 5TOM BBLIACIIICTCA I'a3, HO HC BBIIIaAaCT OCaJIOK.
3anumnmTe MOJICKYJIAPHOC, ITOJIHOC H COKpaHIéHHOG HOHHOC YpaBHCHHA PCAKIIHH
C y4aCTHUCM BBI6paHHBIX BCIIICCTB.

benstit dbochop mogoKIIM Ha BO3AYyXE B YCIOBHAX HEAOCTaTKa KHCIOPOJA.
IlonydenHOe TBEpOE BEIIECTBO PAacTBOPUIU B Boje. PacTBop pasgemunu Ha JBe
gactu. K mepBoil 100aBUIM MOJKUCIECHHBINI pacTBOp II€pMaHraHaTa Kaiausi U
HabOmrofanu obecBednBaHne. BTopyo 4acTh pacTBOpa BHIIAPUIU H MOIYYEHHOE
BEII[ECTBO CHJIbHO HArpeiH, IPH 3TOM BBIJIEIIIIICS Ta3.

Hammmmire MonekynspHble YpaBHEHHS YETHIPEX OMHCAHHBIX PEaKITHIL.

Hamummite YPaBHCHHA peaKI_{Hﬁ, C IIOMOHIBIO KOTOPBIX MOYKHO OCYIINCCTBHTDL

CIICAYIONIHC ITPCBPAICHH A

HCl

aneToH - X; —— C3H-Cl - X, KMi0,

H,S0,
IIpun HammcaHuu ypaBHEHHI peakiuil yKa3pIBaliTe MPEeHMYIIECTBEHHO 00pa3yro-
IHeCs IPOAYKTHI, HCIIONB3YHTE CTPYKTYpPHBIE (POPMYIIBI OPraHHYECKUX BEIIECTB.

X3 —> C6H6
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Hagecky cynsduga memu(Il) maccoit 14,4 r coxrim B atMocdepe KHCIOpOAa.
TBEpABIT OCTAaTOK pPacTBOPIIM B CTPOro HeoOxXoamMoM KoimdecTBe 10 %-i
CEpHOIl KHCJIOTHI, a IIOJy4€HHBIH pacTBOP MOABEPIVIN 3JIEKTPOIIN3Y C MHEPTHBIM
aHOJIOM, B pe3yJIbTaTe Yero Ha aHojie BeIiemuIock 1,12 1 raza (H. y.). PaccunTaiite
Maccy IIOJIy4EHHOT'O MOCJE 3JIEKTPOJIH3a pacTBOpa M MAcCOBBIE JOJH BEIIECTB
B HéM. [Ipumute 4,(Cu) = 64.

B oTBete 3anmmmnTe ypaBHEHHS peaKIuii, KOTOpbIE yKa3aHbI B YCIIOBHU 3a/1a4l, U
IpHUBEUTE BCe HEOOXO/MMBbIE BRIUUCICHUA (YKa3bIBaliTe €UHUIIBI U3MEPEHUS U
0003HaYEHH UCKOMBIX (PH3HMYECKUX BEIUYUH).

Opranndeckoe BeNIeCTBO MPECTABIAET CO00Il JIETYdyIo KUIKOCTh C XapaKTep-
HBIM NPUATHBIM 3anaxoM. [Ipu cxxuranuu 11,1 r 3Toro BemecTBa OBLUIO MOTYIEHO
10,08 1 yriekmcioro ra3za (H.y.) u 8,1 T BOAbl. YCTaHOBHTE MOJIEKYIIPHYIO
dbopMyIIy BelecTBa U OIpEJeNINTe €ro CTpPOEHHEe, €CII HU3BECTHO, YTO OHO JA&T
peakiuo «cepeOpsiHOTO 3epKajia» U THUIPOIM3yeTcs C oOpa3oBaHHEM JBYX
OpraHHYEeCKUX coeJuHeHUil. HanmummTe ypaBHEHHE peaKIHH BENeCTBA C aMMHA4-
HBIM DPAacTBOPOM OKCHJa cepebOpa (B ypaBHEHHH UCIIOIB3YHTE CTPYKTYpHEIE
(hbopMyIIEI OpTaHUYECKUX BEIECTB).
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TpenupoBounas padora Ne3d mo XUMUN
11 xaacc
2 1anBapsa 2022 roga
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Bremmongena: ®H10O KJ1acc

HHcTpyKIUs M0 BBHINOJIHEHHIO PA00OTHI

Pabota 1mo XMMHUH COCTOUT U3 ABYX YacTell, BKIIOYAIOMNX B ce0s1 34 3a1aHus.
Yacte 1 comepxut 28 3a1aHUil ¢ KpaTKUM OTBETOM, YacTh 2 COAEPKUT 6 3aJJaHUIl
C pa3BEPHYTHIM OTBETOM.

Ha Bemonaenne pabotsr otBoguTcA 3,5 gaca (210 MuHyT).

OTBeTOM K 3aJaHHsAM dYacTu | SBISETCS IOCIEIOBAaTENbHOCTh IUdp win
gucio. OTBeTH K 3afaHmsaM dactu 2 (29-34) BmodaroT B ceds moJpoOHoe
OIICAaHHE BCETro X0Ja BBIIIOJHEHNUA 3a/jaHusA. Ha oT/1enbHOM ICTE YKa)KUTE HOMEpP
3aJIaHUA U 3aIUIIUTE €ro MOJHOE PEIIECHHE.

OTBeTHl 3alHCBHIBAIOTCA SAPKUMHU YEPHBIMH dYepHIIaMH. Jlomyckaercs
HCIIOJIb30BAaHUE TeIEBOI WM KATMJUISIPHON PYyYKH.

IIpu BBIIONHEHHH 3aJaHHII MOXKHO IIOJIB30BAaThCS YEPHOBHKOM. 3alHCH
B YePHOBHKE He YUYHTHLIBAIOTCS MPH OIleHHBAHUH PA0OTHI.

IIpu BemomHeHnu paboTel ucnonp3yiite Ilepuomuyeckyro cucremy
xuMmadeckux aneMeHToB J[.11. MenaeneeBa, TaOmMIly pacTBOPHMOCTH COJIEH,
KHCJIOT U OCHOBAaHHII B BOJIE, 3NIEKTPOXUMHYECKHUH Pl HAIIPSDKEHUH METAJIIOB.

JUIst BEIMUCIEHHUIT HCIIOIB3YUTE HENIPOTPaMMUPYEMBII KAIIBKYJIATOP.

Bannel, momydeHnele Bamu 3a BBINOJHEHHBIE 33JlaHHSA, CYMMHPYIOTCH.
ITocTapaiiTech BBIIOTHUTH KaK MOXKHO OOJbIlle 3aJJaHHi U HaOpaTh HaHOOIbIIee
KOJIMYEeCTBO OaJIOB.

Kenaem ycnexa!
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Yacte 1

Omeemom Kk 3adanuam 1-25 aenaemcsa nociedosamenvHocms yupp. Omeem
3anuuiume 6 noie omeema 6 mexcme paoomolt. IlocnedosamensHocms yugp
3anucviéaiime 0e3 npoodenos, 3anAMvIX U OPY2UX OONOTHUMETLHBIX CUMEO06.
Iugppvr 6 omeemax na 3aoanua 7, 8, 10, 14, 15, 19, 20, 22, 23, 24, 25 mozym
HO6MOPAMbCA.

JUIss BbIONMHEHHA 3aJlaHuil 1-3 HCHONB3yHTE CIEAYIONHUN PAJ XHMHYECKUX
3JIEMEHTOB:
1)Ca, 2y O, 3).E.4) Cr; 5)S
OTtBeToM B 3a/1aHusX 1-3 sABIsSETCA MOCIEI0OBATEILEHOCTE UMD, MO KOTOPHEIMHU
yYKa3aHbl XUMUYECKHE JIEMEHTH] B JAHHOM PHAIY.

YV Kakux U3 yKa3aHHBIX 3JEMEHTOB YHCIIO >3JIE€KTPOHOB Ha BHEIIHEM YPOBHE
(B OCHOBHOM COCTOSIHUH ) OOJIbIIIE€ YUCIIa BHYTPEHHHUX 3JIEKTPOHOB?
3anummmTe HoMepa BEIOPAHHBIX IEMEHTOB B MOPSIKE BO3PACTAHUA.

OT1BeT:

N3 ykazanHoro psfa BeIOepuUTe TpH HeMeTallia. Pacrojoskure UX B IOPSKE
YBEIIMYEHUS pajiiyca aToMa.

3anummTe B II0JIe OTBETa HOMeEpa BBIOPAHHBIX D3JIEMEHTOB B  HYXKHOIT
[IOCJIE0BATEIHHOCTH.

OT1BeT:

3 YKa3aHHOT'O psiaaa BBI6epHTe ABa 3JICMCHTA, KOTOPBIC B COCIHMHCHHAX MOTIYT
IMPOABJIATE CTCIICHL OKHCIICHHA +6.
3anuImTe B II0JIe OTBETA HOMCECpa BBI6paHHBIX 3JICMCHTOB B IIOPAAKEC BO3pacCTaHHA.

OT1BeT:

CKONBKO BCEro >IEKTPOHOB YYacTBYIOT B OOpa30BaHUU XUMHYECKHX CBS3El
B Monekyine NH; u B mone NH,™?
3anummmTe JBa BEIOPAHHBIX OTBETA B MOPS/IKE BO3pACTAHUA.

1) 0
2) 2
3) 4
4) 6
5) 8

OT1BeT:
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Xumus. 11 xrace. Bapuant X112110304 3

Cpenn mpemoXeHHBIX (OPMYJT BEIIECTB, PACIIOJIOXKEHHBIX B MPOHYMEPOBAHHBIX
sgelikax, BeIOepuTe GopMyIsl: A) OCHOBHOTO OKcHIa; b) OTHOOCHOBHOI KHUCIIOTHI;
B) cMemanHo comnn.

1 2
H4P207 NaH HC104
4 5
NH4NO;3 H;PO3 MnO,
7 8
MgO AI(C104)3 Cas(PO4)3F

3anumnmTe B T36J'IHI_[y HOMECpa AYCCK, B KOTOPLIX PACIIOJIOXKCHLI BCHIICCTBA, IO
COOTBCTCTBYIOIIINMH 6yKBaMH.

A|b|B

OT1BeT:

B aByx mpobupkax mHaxomgwics okcug Meau(Il). B mepByro mpodupky go0aBmim
pacTBOp BemiecTBa X, a BO BTOPYH — H30BITOK KOHIIEHTPHPOBAHHOTO pacTBOpa
BelmecTBa Y. B obenx mpoOupkax 0cagoK IMOJHOCTHIO pacTBopmiIcsa. B mepBoit
IpoOUpKe pacTBOP MPUOOPEI ToryOoil IIBET, a BO BTOPOIT — 3€IEHEIII.

W3 npenmoxeHHOTO mepeuyHs BbIOepuTe BemecTBa X U Y, KOTOpBIE MOTYT
BCTYIIaTh B OIMCAHHBIE PEAKIIHH.

1) NaOH

2) Na,COs
3) HCl

4) AgNO;
5) H,SO0.

3anummrTe B TaOIHIly HOMEpa BBIOPAHHBIX BEIIECTB IOJ COOTBETCTBYIOIIHMH
OyKBaMH.

X b4

OT1BeT:
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YcTaHOBHTE COOTBETCTBHE MEXK/Y BEIIECTBOM U peareHTaMH, C KaXKJIbIM U3
KOTOPBIX 3TO BEMIECTBO MOJXKET B3aUMOJEHCTBOBAaTh: K KaXJON IIO3UIUH,
0003Ha4YeHHOI OYKBOH, MOJ0EPHUTE COOTBETCTBYIONIYIO MO3HUINI0, 0003HAUCHHYIO

rudpoii.

BEIECTBO PEATEHTEI
A) Cu 1) K,COs3, BaCl,, KMnO,
B) P,Os 2) KOH, H,0, C
B) MnSO. 3) H,. Cl,, HCI
I) H,0, 4) H,S04, O, AgNO;

5) HI, HzS, KzCI’zO7

3anummmTe B TaOIUIy BIOpaHHBIE MU PHI 10T COOTBETCTBYIOIINMHU OyKBaMU.

A|b|B|T

OT1BeT:

YcTaHOBHTE COOTBETCTBHE MEXJIY HCXOJHBIMH BEIIECTBAMHU, BCTYHAIOIIUMHU
B PEaKINI0, U TPOIYKTaMH, KOTOphle OOpa3ylOTCs NHPHU B3aUMOJACHCTBUH STHX
BEIECTB: K KaXJOH mo3unuu, o0o3HadeHHOU OykBoli, mojdepure COOTBETCT-
BYIOIIYIO ITO3UITHIO, 0003HAYECHHYIO ITUDPOIA.

HNCXOJ/IHBIE BEIIIECTBA I[MPOAVYKTHI PEAKITIN
A) Mn(OH), + HC1 1) Cl; + MnCl; + KCl+ H,0
b) MnCl, + H,0O, + KOH 2) Cl; + MnO; + KCl +H,0
B) KMnO, + HC1 3) K;MnO, +KCl+H,0
I') Mn + HCI 4) Mn(OH), + KCl

5) MHCIQ & Hzo
6) Ml‘lClz e Hz

3anummTe B TaOIUIly BBIOpaHHBIE HUQPHI IO COOTBETCTBYIOIMINMH OYKBaMHU.

A|b|B|T

OT1BeT:
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3agaHa cieayromas cxema IIpeBpaIieHuil BEIEeCTB:

x _HA 1, Y, caoc),
OnpeﬂeJIHTe, KaKHC U3 YKa3aHHBIX BCHICCTB ABJIAIOTCA BCIICCTBAMHA XunY.

1) Fe,Os
2) Ca(OH),
3) CaCOj;
4) KClO;
5) H,S0,

3anummTe B TaOIMIly HOMEpa BBIOPAHHBIX BEIIECTB IOJ COOTBETCTBYIOIIHMH
OyKBaMH.

X Y

OT1BeT:

VYCcTaHOBUTE COOTBETCTBHE MEXIYy Ha3BaHHEM BEIIECTBA W KJIACCOM/TPYIIION
OpPTaHHYECKNX COCJUHEHHI, K KOTOpOMY(-Oi) 3TO BENIECTBO IPHHAJIJICKUT:
K KOKI0I1 To3umuu, 0003HauYeHHOII OYKBOH, NOJ0EpUTE COOTBETCTBYIOIIYIO
IIO3UITHI0, 0003HAYECHHYIO ITH(POIL.

KIIACC/TPVYIIIIA OPTAHUYECKUX

HASBAHUE COEJIJMHEHUIT
A) denmmanerar 1) compter
b) 2-meTummpormnanainb 2) ampJIeTHABI
B) mpomangnon-1,3 3) cioxxHBIE Y3PUPEI

4) mpocTeie d3PUpEI
3anummre B TaOIHITY BEIOpaHHBIE IU(GPHI IT0]] COOTBETCTBYIONUMHE OYKBaMH.
A|Bb|B

OT1BeT:

3 MPpCAIOXKCHHOI'O IICPCYHA BBI6epHTe ABC ITapbl H30MCPOB.

1) Oen301 u rekcaguuH-1,5

2) yKCycHas KHCJIOTa H METHJIAIeTaT
3) rexceH-2 U TeKCHUH-2

4) TUPUIUH U aHWINH

5) HponmIaMUH U TPUMETHIAMHH

3anumnmTe HOMCpa BBI6paHHBIX OTBCTOB B ITOPAIKEC BO3PACTAHHA.

OT1BeT:
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W3 npennmoskeHHOTO MepedHsl BeIOEpUTE BCe BEIIECTBA, MPU THAPOIU3E KOTOPHIX
B KHCJIOH cpejie 00pa3yeTcs YKCyCHas KUCIOTa.

1) CH;CN

2) CH;0C,Hs

3) CH;CHCL,

4) CH;C(0)Cl

5) CH3COOC,H;

3arunmre HOMCpa BBI6paHHBIX OTBCTOB.

OT1BeT:

s MMPpCAIOKCHHOI'O IICPCYHA BBI6epHTe ABa BCHICCTBA, KOTOPBIC BCTYIIAIOT
B pCaKIUIO T'HAPOIIN3a.

1) caxapo3sa

2) TpucTeapaT IIMIepHHA
3) pubosa

4) mucTenH

5) onenHOBas KHCIOTA

3anunmTe HOMCpa BBI6paHHBIX OTBCTOB.

OT1BeT:

YCTaHOBUTE COOTBETCTBHE MEXKJY CXE€MON peakIuu ¢ BEIIECTBOM X,
IPUHUMAIOIIM B HEH ydJacTHe: K KaXKJIOH MO3HITHH, 0003Ha4YeHHOU OYKBOIi,
IIO0EPUTE COOTBETCTBYIOIIYIO MO3UITIIO, 0003HAYSHHYIO U POIA.

CXEMA PEAKITUI BEII[ECTBO X
A) | N 1) CH;C=CNa
2) CH,CHBICH,
- 3
B) x CHBr | cH, c=c_cH, ) @
B) y _Cro,, B 5
_ 10t | cH,=CH-CH=CH,
i 2 4 i 7
I Cr,05 1 7 N\ )
X — §) 7 g N s

3anumuTe B TaOIUIy BIOpaHHBIE MU PHI 10T COOTBETCTBYIOIINMHU OYKBaMU.
Alb | B |T

OT1BeT:
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YcTaHOBHTE COOTBETCTBUE MEXY pPEarupyIOIUMHI BEIIECTBAMU U OPTraHUYECKUM
IPOYKTOM, KOTOPBIH oOpa3yeTcs MpU UX B3aUMOJEHCTBUU: K KaXKJOH IO3UIUU,
0003Ha4YeHHOI OYKBOH, MOJOEPHTE COOTBETCTBYIONIYIO MO3HUITNI0, 0003HAUCHHYIO

rudpoii.

I[MPOJIYKT
PEATHUPYIOHIIUE BEIIIECTBA B3ALIMO IlIlEﬁ CTBILSL
A) MeTaHOII u yrapHbI ra3 1) CH;O
b) meranox u MypaBbHHAA KHUCIIOTa 2) CH;CH=0
B) ¢ranesas (6enzon-1,2-qukapboHoBas) 3) CH;COOH
KHCIIOTA P HarpEeBaHUHU 4) HCOOCH;
I') mamonoBas (mpomaHIUOBAas) KUCIIOTA IIPH 5) O
HarpeBaHUH
6) O

3anummuTe B TaOIUIy BIOpaHHBIE U PHI 10T COOTBETCTBYIOIINMHU OyKBaMU.

A|b|B|T

OT1BeT:

3ajaHa cieayromas cxeMa IIpeBpaIieHuil BEIEeCTB:

% _HEl . CHLCHCIEH: 5T

Onpe,ueJmTe, KaKHC U3 YKa3aHHLIX BCIICCTB ABJIAIOTCA BCIICCTBAMHA XY,

) G,

2) CH;C=CH

3) CH;CH(OH)CH;
4) CH;CH(CN)CH;
5) CH3;CH(NH,)CH;

3anummTe B TaOIMIly HOMEpa BBIOPAHHBIX BEIIECTB IIOJ COOTBETCTBYIOIIHMH
OyKBaMH.

X b4

OT1BeT:
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13 MMPpCAIOXKCHHOI'O IICPCYHA BBI6epHTe BCC PCAaKIHH 3aMCIICHH A.

1) B3auMojelicTBHE IpoOINEHa ¢ XJIOPOM IPH CHIILHOM HarpeBaHHU
2) B3auMojelicTBHE MpoIleHa ¢ OPOMOBOIOPOJIOM

3) B3amMojelicTBHE TOJyOJIa C A30THOH KHCIOTOI

4) B3auMojieiicTBHE BOJIOPO/Ia ¢ OEH30JI0M

5) B3amMojelcTBHE ATaHOIA C YKCYCHOM KHCIOTOM B MPHCYTCTBHU CEpPHOM
KHUCJIOTBI

3anumnmTe HOMCpa BBI6paHHBIX OTBCTOB.

OT1BeT:

VYkaxure Bce (baKTOpBI, OT KOTOPLIX 3aBHCHUT CKOPOCTL PAa3JIOKCHHA IICPOKCHIIA
BOJOPOJda B BOOIHOM pacTBOPC.

1) Temmepartypa

2) 00BEM pacTBOpa

3) naBIeHHe KHUCIOpOoJa HaJl paCTBOPOM
4) KOHIIeHTpaIus IepoKcHaa BOAOpoaa
5) nelicTBUE CBeTa Ha PacTBOP

3anumnmTe HOMCpa BBI6paHHBIX OTBCTOB.

OT1BeT:

YCcTaHOBUTE COOTBETCTBHE MEKIY YPaBHEHHEM PEaKIMH U CBOIICTBOM, KOTOpOE
IPOSBIIET 3JEMEHT XpOM B 3TOH peakIUU: K KaXKJOHW MO3UITNU, 0003HAYECHHOM
OyKBOI1, MOI0epHTE COOTBETCTBYIOIIYIO ITIO3UIHIO, 0003HAYECHHYIO ITH(POIi.

YPABHEHUE PEAKITNN CBOICTBO XPOMA
A) 4Cr(NO3)3; =2Cr203 + 12NO; + 30, 1) sBIAETCS OKHUCIUTEIEM
b) 4CrCl; + O, + 4HC1 =4CrCl; + 2H,0 2) SBIAETCA BOCCTAaHOBHTEIIEM
B) 4K,Cr,07 =4K,CrO4 + 2Cr,03 + 303, 3) SBIAETCA U OKUCIUTEIEM,

H BOCCTAHOBHTCIICM

4) He U3MEHSET CTEIeHb
OKHUCIICHUSA

3anummmTe B TaOIUIy BIOpaHHBIE MU(PHI 10T COOTBETCTBYIOIINMHU OyKBaMU.

A|b|B

OT1BeT:
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YcTaHOBUTE COOTBETCTBHE MEXAY BEIIECTBOM U BO3MOXHBIM CIIOCOOOM €ro
HOJIY4eHUs IMYTEM >JIEKTPOn3a: K KaXKI0oH Mo3UlNH, 0003Ha4eHHON OYKBOI,

1o 10epuTe COOTBETCTBYIONIYIO ITO3UITHIO, 0003HAYEHHYIO MU POIl.

BEHIIECTBO I[TOJIYYEHUE SJIEKTPOJIN30M
A) NaOH 1) Bommoro pactBopa NaNO; (6e3 nuadparmsr)
b) O 2) BoaHoro pactBopa NaCl
B) Ca 3) Boanoro pactBopa CaCl,
4) pacmmaBa CaCl,
3anummre B TaOIHITY BEIOpaHHBIE IUGPHI IT0]] COOTBETCTBYIOIUMHE OYKBaMH.
A|Bb|B

OT1BeT:

ﬂ.]'L'aI BBIIIOJIHCHHA 3aJaHHA 21 HCHOJ’IBByfITe ClIicayromue CIipaBOYHBIC JaHHEBIC.

KonnenTpamus (MoJsIpHas, MOJB/JI) TIOKAa3bIBacT OTHOIICHHE KOJMYECTBA
pacTBOpEHHOTO BemecTBa (1) kK 006éMy pacTBopa (V).

pH («1» am») — BOJOPOAHBIA IIOKa3aTellb; BEIHMYHHA, KOTOpash OTpa)kaer
KOHIIEHTPAIIHIO HOHOB BOJIOPOZa B paCTBOPE H UCIIONB3YETCS IS XapaKTEPUCTUKU
KHCJIOTHOCTHU CPE/IBI.

HIkxana pH BogHBIX pacTBOpPOB
3JIEKTPOJIHTOB

0 12 3 4 5 6 7 8 9 10 11 12 13 14
A

A | A J
1 1 T 1 I

CUABHO cnabo HelTpansHaa cnabo CUNLHO

KWCnaa KWucnaa weno4Hana wenovyHan

21

JIna BemiecTB, NPUBEIEHHBIX B IIEpPEUHE, OMPEICIUTE XapaKTep CPEebl UX BOJHBIX
pacTBOpPOB, UMerOMUX KoHIeHTparuo 0.01 Moib/1.

Pacnonoxxute 3TH BemiecTBa B mopsAjKe yMeHbIeHus pH BojHOTO pacTBOpa.
3anuImmTe HoMepa BENMIECTB B MPaBUILHOM MOPSAIKE.

1) MgCl,
2) Ca(OH),
3) Ca(NO;),
4) HCIO,

OT1BeT:
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VYcTaHOBUTE COOTBETCTBHE MEXY YpPaBHEHHEM XHMHUYECKON peaKITMi U HampaB-
JCHUEM CMEINIeHHsS XHMHYECKOTO paBHOBECHS TIPH YBEIHYCHHUH JaBICHUS:
K KOKI0I Tmo3umuu, 00O03HAadYeHHOIl OyKBOH, NOJ0EpUTE COOTBETCTBYIOIIYIO
IIO3UITHI0, 0003HAYECHHYIO ITH(POIA.

YPABHEHUE PEAKIIN HAIIPABJIEHUE
CMEIIEHIA PABHOBECHA

A) CO,(r) + H0(x) == H'(p-p) + HCO5(p- 1) CMeINAeTCs B HAIpaBICHHI
IPSIMOI peaKITiH

B) 2 2) cMemaercs B HaIpaBJIeHUH
XeF,(TB.) <2 Xe(r) + Fa(r) 0OpaTHOIT peakIuu
B) NiO(tB) + CO(1r) <= Ni(1B.) + CO2(T) 3) mnpakTHYECKH HE CMENIaeTCs

1) CeHCH,(r) + Hy(r) = CeHe(r) + CHL(T)

3anummuTe B TaOIUIy BIOpaHHBIE U PHI 10T COOTBETCTBYIOIINMHU OyKBaMU.

A|b|B|T

OT1BeT:

B peaktop mocrossHHOTO 00BEMAa BBEIM AaMMHAK U CO3/aIH  BBICOKYIO
TeMIeparypy. B peakTope ycTaHOBUJIIOCH paBHOBECHE:

2NH3(1") <:> Ng(l") + 3H2(1")
Hcnons3ys maHHbIe TAOMHMIBI, HaliuTe HUCcXoAHYI0 KoHneHTpamuio NHi (X) u
paBHOBecHYI0 KoHIleHTpamuto H (Y)

BemectBo NH; N, H;

HcxomHas koHIEHTpamus (MOJIb/ 1)

PaBHOBecHas KoHIEHTpanus (MOJIb/JT) 0,1 0,2

1) 0,1 monw/n
2) 0,2 monw/a
3) 0,25 monw/n
4) 0,3 Monp/1
5) 0,5 monw/n
6) 0,6 monw/n

3anummTe B TaOIMIly HOMEpa BBIOPAHHBIX BEIIECTB IOJ COOTBETCTBYIOIIHMH
OyKBaMH.

X Y

OT1BeT:
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YCTaHOBUTE COOTBETCTBHE MEKJy PEarHpyIOINUMHU BEIIECTBAMH H IIPHU3HAKOM
pPEaKIIUH, IPOTEKAONMEeH MEXIy HHMH: K KaXKIOH MO3UINU, 0003HAYeHHOU
OyKBOI1, MOI0epHTE COOTBETCTBYIOIIYIO ITIO3UIHIO, 0003HAYECHHYIO ITH(POIi.

PEATHUPYIOHIIUE BEIIIECTBA I[TP3HAK PEAKIINN

A) ameTwieH U aMMHAaYHBIN pacTBOP OKCHJIA 1) BuaUMEBIE TpU3HAKH
cepedpa PEaKIUHI OTCYTCTBYIOT

B) Toiyon m mMOJIKHUCICHHBII pacTBOp 2) TOSBIICHHE OKPACKU
IepMaHTaHaTa KaJlus pacTBopa

B) mypaBbpHHas KHCIIOTa H THAPOKApOOHAT 3) obpazoBaHme ocajka
HaTpHA 4) BbIJIENICHHE Ta3a

I') ameransaernn u 6pomHas Boja 5) obeclBeunBaHNE pacTBOpa

3anummmTe B TaOIUIy BEIOpaHHBIE IIU(PHI 10T COOTBETCTBYIOIIUMHU OYKBaMU.

A|b|B|T

OT1BeT:

VYcTaHOBHTE COOTBETCTBHE MEXIYy Ha3BaHHEM IoimuMepa H  (GOpMYJIoil ero
MOHOMEPHOTO 3B€HA: K KaXJol MO3HWITMU, 0003Ha4YeHHON OyKBOM, ITogdOepure
COOTBETCTBYIOIIYIO ITO3UIUIO, 0003HAYEHHYIO ITH(POIi.

HA3BAHUE ITOJINMEPA ®OPMYJIA MOHOMEPHOI O
3BEHA
A) mommkapOoHaT 1 —CF,—CF,—
b) mommrerpadTopaTHIIeH )
B) nomuctupon )2 —CH—CHF-
3 —CH,—CH(C¢Hs)—
)
' oo S
o
' CHj,

3anummmTe B TaOIUIy BIOpaHHBIE MU(PHI 10T COOTBETCTBYIOIIMMHU OyKBaMU.

A|b|B

OT1BeT:
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Omeemom K 3a0anuam 26-28 aenaemca uucio. 3anumiume 3mo 4ucjio 6 none
omeema 6 meKcme paoomovl, Co0JIH00AsA NPU IMOM YKAZAHHYIO CHIENEeHb
mouHocmu. EOunuyst usmepenus puzuueckux eenuvyuHn 6 0O1aHKe omeema
YKa3vl6amo He HYHCHO.

IlIpu npoeedernuu pacuémoe 011 6écex 31eMeHmM 08, Kpome Xa0pa, UCHOIb3Yilme
3HAYEHUA OMHOCUMENBLHBIX AMOMHBIX MACC, BbLIPANCEHHBIE UETAbIMU YUCTAMU
(Ar(Cl) = 35,5).

26

27

28

PacTtBopuMocTs HuUTparta kanus B BoJe pu 60 °C cocraiser 110 r Ha 100 r BogbI.
CKoOIIBKO I'paMMOB HHUTpaTa KaMsa cojep:kurcsa B 170 r HachbIlEeHHOIO pacTBOpa
npu 3ToH Temnepatype? (3alUmTe YUCIO ¢ TOYHOCTHIO 0 HENbIX. )

OT1BeT: T

TepMoxuMmudeckoe ypaBHEHHE CTOpPaHUS 3TaHa UMEET BHI:
2C,Hg + 70, =4CO, + 6H,O(x) + 3115 xJ[x.
CKOIIPKO JUTPOB 3TaHa (H.y.) BCTYIMWJIO B pEakIUiO, €CIH B pe3ylbTaTe
BbIIeIIOCh 445 k/[>k TennoThI?
(3amummTe YUCIIO C TOYHOCTHIO JO JECATHIX. )

OT1BeT: )

CKOIIPKO JIUTPOB aMMHaka (H.y.) moTpedyercs ang noiaydeHus 90 r xapbamuja
(NH3),CO mo peakiuu ¢ yriIeKUCIBIM T'a30M, €CIIH BBIXO]I MIPOJAYKTa COCTABISAET
60 %? (3anummTe 9Iciao ¢ TOYHOCTHIO J0 MENbIX. )

OT1BeT: 11
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Yacts 2

Jlna 3anucu omeemoeé Ha 3a0anus 29-34 ucnonv3yiime uucmuolil aucm oymMazu.
3anuuwiume cHauana Homep 3aoanusn (29, 30 u m.o.), a 3amem ezo noopooHoe
peutenue. Omeemut 3anucviéaiime 4émko u pazoopuueo.

Jlist BeITiostHEHUA 3aaHuil 29 u 30 HCmonb3yuTe CIEYIOIUNA ITIEPEYEHb BEIECTB!
CepHasl KHCJIO0Ta, OKCHJ MarHus, kapOoHaT HaTpus, xinopuj Mmenu(l), ammuagnas
Boga, ametaT cBuHNA(Il). JlomycTuMo wucmonb30BaHHE BOJHBIX PAaCTBOPOB
BEIIIECTB H BOJBI B KAUECTBE CPEBI JJIsI MPOTEKAHUS PEAKIIUIl.

29

30

31

32

3 MIPCIJIOKCHHOTO IICPCYUYHA BBI6CPHT6 BCIICCTBA, MCIKIY KOTOPBIMH IIPOTCKACT
OKHCIIUTCIIBHO-BOCCTAHOBUTCIIbHAA PCAKIIHA C BBIACIICHHUCM TI'a3a. B otBete
3alIUIMHTEC YpaBHCHHC pPCAKIHH. CocTaBbTE BHGKTPOHHBIfI 63J'IEIHC, YKaXXHurTe
OKHCIIUTCIIb H BOCCTAaHOBHTCIIb.

% k! MMPCIJIOKCHHOTO IICPCUYHA BBI6epHTe BCHICCTBA, KOTOPLIC BCTYIIAIOT B PCAaKIHIO
HOHHOTO OOMEHa ¢ 06pa30BaHHeM oCaJlKa, HO Oe3 BBIACJIICHHA TI'a3a. B otBer
3alIUIMHTE YpPaBHCHHEC TOJILKO O,ELHOfI H3 BO3MOXKHBIX peaKHHﬁ. 3amuIure
MOJICKYJIAPHOC, IIOJIHOC H COKpaHIéHHOG HOHHOC YPAaBHCHHA PCAKIIHH C YYAaCTHEM
BBI6paHHBIX BCIIICCTB.

I'a3, mosydeHHBIN IIpH JEHUCTBHH KOHIEHTPHUPOBAHHON COJITHON KHCIIOTHI Ha
TBEPABI II€pMaHTaHAT Kajdus, NPOIYCTUIU dYepe3 TOpsSdHil KpEemKuil pacTBOp
KapOoHaTa Kaius, B IIpoIlecCe€ peaKIIMH U3 pacTBopa Bhigensuics ra3. llpu
OXJIQK/ICHUHU IIOTY4EHHOTI'O PAacTBOPA M3 HETO BBIAEIIIINCH KPHCTAJIbI, KOTOPHIE
OTGUILTPOBAIN U BBICYIIIUIM Ha Bo3ayxe. Kpucramisl Harpeimu ¢ KpacHBIM
dbochopoMm, a MPOAYKTH peaKIIUU PACTBOPIIN B BOJE M IOIYyYIJIH PacTBOp,
HUMEIOIINIT KHCIIYIO CPEeNy.

Hammmmite MonekynspHbIe YpaBHEHHS YETHIPEX OMHCAHHBIX PEaKITHIL.

Hamummite YPaBHCHHA peaKI_{Hﬁ, C IIOMOHIBIO KOTOPBIX MOYKHO OCYIINCCTBHTDL
CIICAYIONIHC ITPCBPATCHHA.

Cl KoH
umKnOrel{caHon J—— X; o= —ph— X2 - HOOC(CHz)ZcOOH — CBH14O4
c P

IIppy HanmcaHum  ypaBHEHHII  pEakIUil  yKa3plBalTe IIPEUMYIIECTBEHHO
oOpa3yromnuecss MPOAYKTHI, UCIIONB3YHTE CTPYKTYpHBIE (POPMYIBI OPTaHHYIECKHX
BEII[ECTB.
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Hagecky cymsduma xemesa(Il) maccoit 14,08 T coxrim B aTMocdepe KUCIOpOa.
TBEpapIi OCTATOK pPACTBOPIVIH B CTPOro HeoOXxoamMom koimdectBe 10%-it
COJISTHOM KHUCJIOTHI, a B MOJIYYEHHBIN pacTBOP J100aBUIINM ITOPOIIOK 3Kelle3a Maccoil
20 T, HEpaCTBOPHBIIUICS MOPOIIOK OTGIIBTpoBadu. Paccunralite Maccy mouiy-
YEHHOI'0 PacTBOpPa U MACCOBYIO JIOTIO COJIH B HEM.

B otBete 3anummTe ypaBHEHHUS peaKIUil, KOTOpbI€ YKa3aHbI B YCIOBHU 3aJa4Hl, U
IpUBEUTE BCe HEOOXOJMMBbIE BBHIUHCICHUA (yKa3bIBaliTe €UHUIBI U3MEPEHUSA U
0003HaYeHUS HCKOMBIX (PH3NYECKUX BEIHYHH).

OpraHndeckoe BEIECTBO IPEJCTaBISET cOOON HEIeTydyro, BBICOKOKUIISIYIO
KUJKOCTh CO CIa0BIM XapaKTEpHBIM 3allaXOM, C BOJOW CMENIUBAaeTCs B JIFOOBIX
coOTHOINeHUAX. Ero HCIonp3yIoT B KauecTBe aHTH(PU3a PU IIPOTUBOTOJIOIETHOIT
o0paborke camonéroB. Ilpu cxxuranum 11,4 T 3Toro BemiecTBa OBUIO IOJIYYECHO
10,08 1 yriekucioro rasa (H.y.) u 10,8 T Boapl. YcTaHOBHTE MOJEKYIAPHYIO
dbopMyIly BelecTBa U OIpEAeINTe €ro CTPOEHHE, €CIH H3BECTHO, YTO OHO
pearupyer ¢ HaTpHEM, a IIpH JeTHApaTallUH HOJ JACHCTBHEM CEPHOIl KHCIOTHI
IIpeBpallaeTcs B COEQUHEHUE, COJiepiKalllee IEeCTUWICHHBIN IukiI. Hamumure
ypaBHEHHE JeTHpaTaluil (B ypaBHEHHH HCIIONB3YHTE CTPYKTYpHBIE (OopMyIIbI
OpTaHUYECKUX BEIIECTB).
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